► Identified a potential 'freeze-trap' with the severest damage occurring at ±2 m ► Recovery of damaged trees was compared to undamaged trees after a growing season. ► Topkill 15 was identified as a driver of height differences along the slope. overlooked when compared with other more prevalent distur-29 bances such as fire or herbivory (Holdo, 2005 (Holdo, , 2007 . However, crop plant species (Holdo, 2005; Pearce, 2001 conditions.
45
There is growing consensus, both from climate modelling disturbance. There may be areas which will remain cold enough,
56
especially over the late winter into spring periods, for freeze 57 events to take place, exposing new growth to increased risks of 58 damage (Inouye, 2000; Agrawal et al., 2004 thawing (Holdo, 2007; Robotham et al., 1978; Rushworth, 1975) .
79
After freeze-damage, leaves will turn brown (occasionally black) 
168
The areas in which C. mopane are distributed are perceived to 169 be areas with a low annual freeze occurrence (Rutherford et al., 170 2006; Schulze, 2007; Smit and Rethman, 2000) . Current 171 predictions for changes in C. mopane distributions state that 172 the species will disperse to the south and west of its current 173 distribution (Rutherford et al., 1999) . This prediction however is 174 currently under re-assessment by Stevens et al. (unpublished and wide spread freeze-damage to vegetation found in those (Schulze, 2007) . (B) The probability of distribution for Colophospermum mopane mapped in southern Africa (SANBI, 2011) .
areas (South African Weather Service, 2010 
199
This study was conducted on a gentle slope in the VLNR, 19% silt (Botha, 1994 
Freeze-damage results

366
Of the total 176 C. mopane individuals sampled, 78.4%
367
showed signs of freeze-damage. Elevation was used as a proxy 
374
The predicted mean freeze severity estimates were calculat- (Fig. 2) .
380
To test for the influence of vertical height on the percentage of 381 damage incurred by the trees, high and low elevation trees were 382 separated and tested for the percentage of total damage measured 383 on each canopy (Fig. 3 ). High elevation trees had little damage 384 and thus displayed no detectable pattern (Fig. 3A) . At low 
414
The difference between overall freeze-damage and recovery A unique vertical freeze-damage pattern was detected using the half-meter divisions of canopy damage, where the most severe damage occurred between 1.5 and 2.5 m. The calculated means for freeze-damage at each height indicate the shifts in damage percentage with increased vertical height above the ground. The photograph of severely freeze-damaged Colophospermum mopane displays the increase in freeze-damage at the centre height intervals, with less damage at the top and bottom of the tree.
individuals did not develop coppice growth as a result of 464 freeze-damage impacts. 
Discussion
466
It is clear that freeze-damage can cause structural damage to C. appears to occur more frequently as a result of these disturbances 509 (Rutherford, 1981; Trollope, 1984) . After stem mortality occurs, 510 trees will often resprout from above or below ground organs 
where resources have been stored depending on the type of 512 damage experienced (Rushworth, 1975; Rutherford, 1981 the tree with usable reserves in the following growing season.
520
The root biomass is large in comparison to the leaf biomass of a 521 C. mopane canopy (Smit and Rethman, 2000) . (Holdo, 2005 (Holdo, , 2007 . The 578 southern African species are all savanna based trees which were 579 negatively affected by frost events (Holdo, 2005 (Holdo, , 2007 . As 580 seen with C. mopane, total tree mortality was rare in these 581 species after the freeze event; however, stem mortality occurred 582 frequently (Holdo, 2005) . Topkill was also recorded in these 583 species, and has the potential to decrease overall fitness of all of 584 the affected species (Holdo, 2005 (Holdo, , 2007 . Edited by RI Yeaton
